As seen in the inset of (c), the core polarity is up and chirality is CCW.
Supplementary Movies
M1.avi Time evolution of dynamic stray field for a pair of coupled vortices of same polarity (see Fig. 4 (a) ). M2 M2.avi Time evolution of dynamic stray field for a pair of coupled vortices of opposite polarity (see Fig. 4 (b) ). M3 M3.avi Time evolution of dynamic stray field for a three vortex chain with polarities (p1, p2, p3) = (1, -1, 1) (see Fig. 6 (a) ). M4 M4.avi Time evolution of dynamic stray field for a three vortex chain with polarities (p1, p2, p3) = (1, -1, -1) (see Fig. 6 (b) ).
Supplementary Note N1
For a pair of coupled harmonic oscillators featuring the same inertia, stiffness and damping, it is not possible to get an increased oscillation in one of the oscillators while the other one is being driven with a frequency close to the eigenfrequency of individual oscillators.
Some close parallels can be drawn between such mechanical coupled oscillators and a pair of magnetostatically coupled vortices as shown in Fig. 1 (b) . We write the following Thiele's equation for both the vortices identifying them with subscripts i = 1 (left vortex) or i = 2 (right vortex):
Here, κ is a stiffness factor which seeks to restore the displaced vortex core functioning much like the stiffness of a spring [30] .
, is the inertia associated with i th vortex core. Polarity p 1 = 1 and p 2 = ±1 depending upon the case under consideration.
Although, G i depends upon polarity, the term G i × v i does not. This is because, if the polarity p i is switched, both G i and v i change to −G i and −v i , respectively; thus, preserving the original cross product. In the case of isotropic damping, the term ← → D · v i can be replaced with Dv i , where D is a scalar independent of polarity [30] . Also [9],
where, µ is a chirality dependent coupling constant and H sig is an in plane excitation field rotating at frequency κ/G. It is important to consider this eigenfrequency because a transducer which is converting a magnetic field signal to vortex core gyration signal is likely to show significant peaks around it (see Supplementary Fig. F1 (e) ). W int is the interaction energy between the two vortices, which according to Ref.
[7] is given as
where, c 1 = c 2 = 1 for the CCW chiralities considered here and η x,y is the interaction coefficients depending upon certain geometrical and material parameters, but independent of relative polarity.
It has now been established that all the terms in the Thiele's equation, with the exception of the dissipation term, are independent of relative polarity p 2 of the vortices. The dependence of the dissipation term upon the direction of velocity does not affect the absolute value of gain r 2 /r 1 . Thus, according to this model, the gain r 2 /r 1 should not depend upon polarity p 2 . This deviates from the polarity dependent amplification presented here. In the case of analogous mechanical coupled oscillators, it would be possible to show such gain while driving (slightly) below the eigenfrequency, if the inertia of the oscillator (which is not being driven directly) was changed from I to −I. However, that is a purely hypothetical consideration.
